Innovative health education enrichment programs may help establish lifelong healthy behaviors. This study examined the effects of a six-week, elementary-level afterschool health education program which was planned and implemented by undergraduate students. A needs assessment was first conducted with school personnel to determine health content needs. Next, 3 to 5 th grade students were nominated by teachers for participation (n=19) and parental consent was obtained. Undergraduates led hygiene, nutrition, and fitness education sessions which included skill building, healthy food taste tests, fitness activities, and incentives. Anthropometric measures were taken and pre/post surveys were administered to determine changes in knowledge, attitudes, and social norms. Pre/post results revealed the children showed increased knowledge of fruit and vegetable health benefits (p<.05), increased self-efficacy when asking parents to purchase fruits and vegetables (p<.05), and reports of increased hand washing prior to meals (p<.05). Qualitative follow-up with undergraduate leaders revealed increased understanding of the intricacies of planning health programs, the difficulties involved in changing health behavior, and the impact of socio-economic and cultural backgrounds in implementing behavioral change. This program provides a model others may adopt to involve elementary and college age students in active, hands-on learning in health education.
Background
Nutrition and physical activity are vital components for elementary age children to have a healthy lifestyle. According to the Report of the Dietary Guidelines Advisory Committee on the Dietary Guidelines for Americans, good nutrition habits are especially important during childhood in order to prevent obesity and to ensure proper growth and development [1] . Additionally, according to the Office of the Surgeon General, obese children have an increased risk for heart disease, type II diabetes, several types of cancer, osteoarthritis, and stroke when they are adults [2] . In relation to this information, children who do not lead healthy, active lifestyles and practice good dietary and fitness habits increase their risk for obesity and the related diseases.
With the many promising benefits of good nutrition and an active lifestyle, why has childhood obesity tripled in the past thirty years? As of 2008, one out of every three children was obese or overweight. This is an astounding 13 percent increase since 1980. Interestingly enough, a higher prevalence of obesity seems to be linked to socioeconomic status and ethnicity. Both Hispanic and African American children ages 6-11 have higher incidences of being obese when compared with the national average [3] . Previous research also shows that socioeconomic status influences the prevalence of obesity in children. This was supported by Stralen et al. [4] who found that children were at an increased risk of being overweight or obese if they had parents with a high BMI or who were of low socioeconomic status. Based on this and previous findings, social differences seem to play a role in the prevalence of obesity.
In order to try and turn around what seems to be an epidemic of preventable health problems, elementary age children need to be informed of the positive benefits of a life plentiful in activity and healthy eating. Not only do they need to be informed, but they need to be taught in an interactive environment that makes learning interesting for them.
Previous research has shown that children are more likely to make healthful improvements when they are educated to do so. De Heer et al. [5] found that children had a higher aerobic capacity, lower body mass index, and greater intention to eat healthy following a twelve week after-school educational program. Likewise, Topp et al. [6] discovered that following 14-week after-school program children made significant improvements in areas of cardiovascular fitness, dietary habits, and body composition. This particular program was held three days a week. Two of the weekly sessions centered around physical activity, while the third session contained an additional nutritional education portion [6] . Werner et al. [7] also gathered research in their ten-lesson program that supports positive outcomes with after-school education interventions. Upon completion of the program, children increased consumption of fruits and vegetables, decreased amount of television time, were more likely to read food labels, and had confidence they could participate in physical activity. The layout of this program consisted of a 90-minute nutrition section, a nutritious snack, and 20-30 minutes of physical activity [7] .
Findings such as these show that enhancing health education instruction can have beneficial effects on a healthy lifestyle; therefore, the purpose of the present study was to examine the effects of a sixweek afterschool health education program at an elementary school that was planned, implemented and evaluated by four college students enrolled in a community outreach course. The college students led hygiene, nutrition, and fitness education sessions after the school day that included skill building, healthy food taste tests, fitness activities, and incentives to reinforce instruction.
Methods

Participants
Prior to planning and conducting a health-promotion related prevention program for children, a Title I elementary school in a Southeastern coastal community was selected for participation. First, a need assessment meeting was held with the undergraduates, faculty advisor, school principal, cafeteria manager, and parent coordinator. The elementary school personnel determined that program content should be in the areas of nutrition, physical activity and hygiene and the target population should be at-risk 3 rd through 5 th grade children.
Children were actively recruited by the parent coordinator and also nominated by teachers based on need for such prevention information. Parents were required to sign active consent forms to allow student participation.
Instruments
After undergraduates planned the content of the sessions based on needs assessment feedback, a paper-pencil survey was created for the children to complete as a pre/post-survey which was first approved by the university's Institutional Review Board for human research. The pre/post-test was entitled, Physical Activity, Nutrition, and Hygiene Survey, and was designed to measure knowledge, attitudes, and social norms in these areas, as well as provide demographic information. Survey items were adapted from Network for a Healthy California's Nutrition Education Survey (2008) [8], Eat Well, Be Active Nutrition Questionnaire [9] and Kaur and Kamur's Personal Hygiene Survey [10] . Responses were noted on a 5-point Likert-type scale (5=agree very much; 1=disagree very much).
Procedures
Once consent was obtained, six one-hour educational sessions were conducted by the undergraduates for the children. They were held immediately after school, once a week for six weeks, followed by related skill-building activities. Next, the children moved to the gym for a 20-minute physical activity session. Following the gym session, the children consumed and learned about healthy snack options. Lastly, closing remarks were made and the participants were dismissed. Each session lasted one hour, with the exception of the first and last session. The first and last sessions were held for 90 minutes in order to accommodate the pre/post testing. In addition to the paper-pencil survey, anthropometric measures were taken and included: tricep skinfold measurements, blood pressure, and height and weight, which were converted into Body Mass Index [BMI] (weight in kilograms / height in meters 2 ). The undergraduates were trained on collection of anthropometric measures in children by the university's Exercise and Sport Science Lab Director prior to these sessions beginning. The first session, keeping Your Plate Up to Date, provided information on the benefits of good nutrition. Children then created their own healthy plate based on the My Plate guidelines. In the You're What You Eat session, undergraduate leaders explained the importance and influence of nutrition and physical activity on health. The children completed a skill building activity on how healthy fruits and vegetables could benefit their health. The Making Better Choices session showed children how to use decision-making skills to optimize food choices and health outcomes. The children were given pedometers to track their steps and were challenged to meet a certain number of steps each week. The Health in the Home session demonstrated ways to promote and support a sustainable, nutritious food supply and healthy lifestyles for families and communities. The skills building activity increased their efficacy to better interpret food labels. The children had to compare two food labels and determine which one was the healthiest option. The Being Fresh session emphasized how to practice better personal hygiene. Healthy Tips magnets and personal hand sanitizers were provided for each child. The skill building activity focused on ways to practice good hygiene. The You Smile, I Smile session described the reasons for proper oral hygiene. During this session a local dentist spoke about proper dental hygiene, how to keep a healthy smile, and toothbrushes were also distributed.
Healthy lifestyles were promoted in other ways along with the pre/post-survey, six educational sessions, physical activity sessions, healthy snacks, and incentive gifts. Educational posters pertaining to each session were placed around the school and three newsletters with healthy tips were sent to all parents. This allowed the information to reach the rest of the school and community. Also, a recipe book with healthy snack ideas was provided to each participating classroom teacher at the completion of the program.
Data analysis
The pre/post surveys, anthropometric measures, and demographic information were analyzed using Excel to determine percentages, means, and to conduct paired-sample t-tests. A p-value of .05 or less was used to determine statistical significance.
Results
Demographic information: Nineteen elementary-age children participated in the program (mean age: 9.2, SD=1.2) consisting of 11 females and 8 males. Of those, 8 were Caucasian, 5 were African American, 5 were Hispanic and 1 was of other ethnicity (Table 1) .
Anthropometric measurement:
Prior to the start of the sessions and at the end of 6 weeks, height and weight were taken and converted into BMI, tricep skinfolds were determined, and blood pressure was measured. Females had statistically significant increases in their weight at the end of the six weeks (Trial 1: 101.1 pounds, Trial 2: 102.4 pounds, p=0.03) and, although not significant, height also increased (Trial 1: 56.9", Trial 2: 57.2"). Males had statistically significant increases in their height (Trial 1: 57", Trial 2: 57.3", p=0.02), but not their weight. When height was adjusted for weight to determine changes in BMI over the 6 week period, no significant differences were found for either gender. Likewise, no significant differences were found at the completion of Trial 2 for tricep skinfolds or blood pressure (Table 2) . Attitudes and perceptions towards physical activity: The next set of questions started with the statement, "If I did physical activities on most days…' and the participants rated several items on a 5-point Likert-type scale (5=agree very much; 1=disagree very much). After six weeks of the program the children were more likely to agree that participating in physical activity would increase their heart health (p=0.04) and that it can also allow them to spend more time with their friends (p= 0.005) ( Table 5 ).
Participants (N=19)
Mean
Confidence and positive attitudes towards physical activity:
No statistical significances were found at the program completion when the children were asked about their confidence in physical activity participation.
Knowledge of health benefits of eating fruits and vegetables:
At the post test, the children were more likely to agree that not eating fruits and vegetables may cause disease (p= 0.004), that eating fruits and vegetables would help them grow taller (p=0.005), that eating fruits and vegetables may improve skin (p=0.03), and that eating fruits and vegetables would assist them in thinking better in school (p=0.007) ( Table 3) .
Attitudes and confidence towards healthy nutritional options:
The children were questioned on how confident they felt about asking for healthy food (Table 4) . After the six week program the children were more likely to have confidence when asking to buy fruits and vegetables (p=0.01), when asking to have fruit or fruit drinks (p=0.02) and when asking for vegetables as a snack (p=0.02). Beliefs and perceptions related to hygiene habits: This set of questions asked the children about various hygiene habits using the same 5-point Likert-type scale (Table 6 ). After six weeks of sessions the participants were more likely to agree that they washed their hands before eating meals (p=0.02).
Self-efficacy related to requesting fruits and vegetables: The
Qualitative feedback from undergraduate participants: In order to solicit feedback about the value of this program from the four undergraduates, open-ended qualitative feedback was sought. Common themes of responses included a better understanding of the difficulty of changing nutritional behavior when working with children and the importance of tailoring educational efforts in accordance to age groups and cultural differences. Students greatly appreciated the value of the experiential experience of conducting the needs assessment, as well as the planning, implementing, and evaluation of the program. Several commented that this educational experience was much more detailed and rewarding than those in the traditional classroom.
Discussion
The study measured changes in knowledge, attitudes, self-efficacy, and anthropometric measurements among at-risk elementary-age children prior to and after a 6 week intervention. This program is unique because it involved undergraduate students in every aspect of the project from start to finish including the needs assessment, planning, implementation, and evaluation. The undergraduates led hygiene, nutrition, and fitness education sessions that included skill building, healthy food taste tests, fitness activities, and incentives to reinforce instruction.
There were statistically significant differences in the following areas: knowledge of health benefits of fruits and vegetables, attitudes towards food preparation and exploring food options, self-efficacy regarding asking parents to choose and prepare fruits and vegetables, and attitudes and perceptions about physical activity. Additionally, although there were significant differences in the children's height and weight over the 6-week period, the lack of BMI statistical significance led the researchers to believe any changes were due to the fact that they are growing children. Finally, there were changes in the behavior of washing hands before eating. Based on these findings it is believed that this program may have potential for encouraging healthier attitudes and behaviors among children, particularly if expanded.
Our findings are similar to those from the Food and Fun for Everyone study where children of similar age and socioeconomic background were involved in a six-week program with 45 minute lessons and physical activity sessions achieved an increase in fruit and veggie consumption, whole grains and dairy foods over a 6-week period [11] . Our study also showed differences in attitude changes and self-efficacy regarding asking parents to purchase fruits and vegetables. In a similar study by Lohse et al. [12] , these researchers examined vegetables as snacks and found children were willing to try different things and asked parents to buy foods they liked.
Food journaling may be a valuable addition to future nutrition education programming with children. Kandiah and Jones [13] found that when combining nutrition education sessions with keeping food records among a fifth grade population that those with the journals reported increases in grain, veggies, fruits, and milk. The control group participants, which were not required to keep a food journal, had an increase in fats, oils and sweets [13] .
Our study also reported a behavior change in the hygiene area. At the end of our study our results showed a statistical difference when students were asked if they washed their hands before eating. In the program Food and Fun for Everyone, which is very similar to our sixweek wellness program, they also reported an increase in behavior change in the area of hand washing [11] .
Limitations
There are a few limitations that should be noted. First, children who had difficulty reading may have not fully been able to comprehend items on the survey. We did, however, read aloud items to participants who seemed to have problems comprehending the questions. Second, problems with attention span or the length of the survey could have led to incomplete or inaccurate responses. Also, self-reported data by children may have led to inaccurate responses. Third, children's attendance at all six sessions was not 100%; therefore, this could have influenced changes in attitudes and beliefs. Finally, the sample size was small and the study could have benefited from more students participating in the program.
Conclusion
In conclusion, children in grades third through fifth can benefit from a similar program, particularly if it was more in depth. Nutrition, physical activity and hygiene are topics that children need to learn not only over a long period of time but also reminded frequently. Given that the program was only a six-week program and still had statistical significance, it is possible that more time could have a greater impact. Studying a larger sample size would also be ideal to determine if a greater statistical significance could occur. Children also need the guidance and encouragement to participate in a healthy lifestyle at home and at school. Furthermore, not only should the program educate children but also the parents and guardians of the children. At the elementary age, children are not responsible for the food shopping and cooking that goes on in the daily household. Parental influence is key to a child's development and aids in the advancement of healthy lifestyle habits.
This study provides a model other higher education institutions might replicate in involving undergraduates in health behavioral change in children. Participants reported positive changes in *p-value < 0.05 Note: Likert scale: 5 = agree very much: 1 = disagree very much Table 6 : Pre-and post-test results for survey items related to beliefs and practices related to hygiene habits (N=19). knowledge, attitude, and skills. The young children had positive outcomes in reporting healthier behaviors and the undergraduates gained valuable insight on the many factors that may serve as barriers or help to promote health behavior change.
